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Specification ^| 9] ~ / j£j 8 ^ 

1. The title of the invention: Inspecting method of 
welding members 

2 . Claim 

A method of inspection for welding members, 
characterised by projecting a inspecting light beam 
through a light guide to the welding members, receiving 
by a photo detector a transmitted light or a reflected 
light from said welding member through another light 
guide, converting the quantity of the light received 
by said photo detector to electrical signal and. 
comparing the magnitude of the electrical signal with a 
referece signal whereby the goodness or not of welding 
can be judged. 

3. Detailed description of the invention 

The present invention relates to a method of the 
inspection of welding members, and more particularly, to 
a most suitable inspection method of welding members 
with smaller size, such as lead-in wires, in the butt- 
welding . 

The welding members such as lead-in wires may be 
welded by means of gas welding, arc welding, resistive 
welding and so on. The shape of the welding portion are 
variously varied. 

According to traditional inspecting methods of the 
welding mambers , goodness or not of welding is usually 
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judged from the welding conditions. In the case of the 
arc welding of lead-in wires, for example, the welding 
members 1 and 2 are each connected to a electrical power 
supply 3 and welding is carried out, wherein 

(a) Welding current is detected by using a current 
detecting element 4 which is connected between the 
electrical power supply 3 and one member 1 of welding, 

(b) Welding voltage is detected by using a voltage 
detecting element 5 which is connected between the 
welding members 1 and 2, 

(c) The start time of the welding is detected using 
the same means as (a) and the finish time of the welding 
is detected using the same means as (b) , from which the 
welding time interval is known as a form of electrical 
signal . 

Next, as shown in Figure 2, signals obtained from 
such detections are amplified and compared with a 
referece value. From these compari s ions , the goodness 
or not of the welding is judged. 

Such traditional methods are rather indirect 
methods and may have several faults. For example, such 
methods can not detect badness of the shape of the 
welding portion. But, if the inspection of the shape 
of the welding portion is visually carried out in the 
automatic and continuous production process of lesd-in 
wires, it is afraid that large amount of bad products 
might be manufactured due to the time lag between a 
stream of the welding members in the continuous 
production and the detections. 

-2- 
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An object of the present invention is to remove such 
faults that the traditional methods have. According to 
the present invention, a novel method is provided that 
the welding portion inside the welding machine is 
directly and optically inspected and the goodness or not 
of the shape and the external appearance of the welding 
portion are judged accurately. Details of the present 
invention will be described in the followings. 

Figure 3 illustrates an embodiment of the invetive 
method applied to the inspection of the lead-in wires 
for semiconductors. In Figure 3, 10 is a lead-in wire 
which is for example a welding member immediately after 
welding, 11 is a welding portion thereof, 12a and 12b 
are first light guides such as optical fibers in which 
these two guides are disposed in the two directions 
separated- by 90 and pointed to the welding portion 11, 
13a and 13b are light sources mounted at the base ends 
of the light guides 12a and 12b respectively, 14a and 
14b are secomd light guides which are same as the first 
light guides 12a and 12b respectively but disposed in 
the opposite side of the welding portion 11, 15a and 15b 
are photo detectors which are mounted at the base ends 
of the second light guides 14a and 14b respectively 
wherein each has a photoelectric conversion element 
therein . 

When both light sources 13a and 13b are activated, 
the light beams are generated from these light sources 
and are transmitted through the first light guides 12a 
and 12b and illuminate the welding portion 11 as 
-3- 
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inspecting light beams. A part of these inspecting 
light beams are intercepted by the welding portion 11, 
but some part of them pass around the welding portion 
11 and are entered into the second light guides 14a and 
14b and further tranmitted to the photo detectors 15a 
and 15b. The photoelectric converters in the photo 
detectors 15a and 15b generate electrical signals. The 
magnitudes of the electrical signals depend on the 
quantity of received light. 

The electrical signals generated by both photo 
detectors 15a and 15b are then sent to the respective 
amplifier. By the fact that both gates are activated 
by a timer, these signals are reached at respective 
amplifier at the same time, and are amplified. These 
signals are then compared with a reference signal. If 
the values obtained from these comparisions are less 
than a certain limit, it will be judged as good welding. 

As shown in Figure 5, a part of the inspecting 
light beam which is projected from the first guide 12a 
pass around the outside of the welding portion 11 and is 
entered into the second light guide 14a, and on the end 
plane of the second light guide 14a a shadow of the 
welding portion 11 is formed. Therefore, a quantity of 
the light entered into the second light guide 14a vary 
with the cross sectional area of the welding portion 11. 
If a burr 16 is formed on the surface of the welding 
portion 11 as shown in Figure 5, a part of the 
inspecting light is also intercepted by the burr 16, and 
the quantity of the light entered into the second light 
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guide 14a is further reduced due to this interception. 
So, a beforehand inspection for a lead-in wire having 
good welding portion can be practiced in advance, and if 
the value of output of the amplifier at that time is 
taken as a reference value, we can judge wheather burr 
16 beyond the allowance limit exist or not. 

Hence, when the inspection is performed 
simultaneously using two light guides disposed in the 
two directions separated by 90 as shown in Figure 3 and 
Figure 4, we can detect burrs 16 at any location on the 
surface of the welding portion 11 and can judge the 
allaround goodness or not of the welding. 

Also, according to the present invention, as shown 
in Figure 6, the first light guide 12a and the second 
light guide 14a can be disposed in the same side. of the 
welding portion 11 of the lead-in wire 10. In this 
case, a part of the light beam projected from the first, 
light guide 12a is reflected at the welding portion 11 
and this reflected light beam may enter into the second 
light guide 14a. If such reflected light beam comes 
from the barrs and the like, amount of the reflected 
light will increase and its deviation from a reference 
value also increase, whereby we can judge the goodness 
or not of welding of this portion. 

As the method according to the present invention is 
not a visual one using naked eyes, this inspection will 
not be influenced by dazzle due to the flashlight 
generated by welding, and as the timer is also used, the 
measurement in this inspection will not happen to go 
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wrong even such dazzle occurs. Moreover, since the 
inspecting lights are guided to the location in close 
proximity of the welding portion 11 and projected 
thereto and received by the second light guide 14a and 
14b disposed at close proximity of the weldig portion 
11, the measurement in this inspection will not be 
influence by the external light. Also, as the 
measurement and the judgement in this inspection finish 
momentarily, the inspection immedeately after the 
welding is possible. If even no good weldings are 
happen to form, we can immedeately find them and can 
prevent large amount of production of no good weldings. 

Moreover, the method according to the present 
invention has also an advantage that the measurement at 
the location in close proximity of the welding portion 
is possible in spite of the inspection using such a 
complex welding machine. 

In the embodiments descreibed above, the light 
guide which projects light beam and the light guide 
which receives light beam are separated light guides, 
however, in the present invention, single light guide can 
be used as both projecting and receiving light guide. 
Further, the light guide may be a flexible one such as a 
optical fiber and may also be a nonflexible one such as 
a rod of plastics. 

Items which can be inspected by the method 
according to the present invention are not only said 
burrs, but also excess and deficiency of melting in the 
welding. Moreover, the bending of the lead-in wire can 
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also be inspected by using a plural of inspection 
machines according to the present invention. Further, 
the welding members inspected are not limited to the 
lead-in wire, but generally speaking, it is most 
preferable to inspect the welding members which have 
small size and are in the process of continuous 
production . 

Thus, as is described above, the inspecting method 
of the welding members according to the present 
invention comprises projecting the inspecting light beam 
through a light guide to the welding members, receiving 
the transmitted light beam or the reflected light beam 
through another light guide by the photo detector, 
converting the quantities of light received by the photo 
detector to the electrical signals and comparing the 
magnitude of the electrical signals with a reference 
value, whereby the goodness or not of the welding can be 
judged. The inspecting method according to the present 
invention is not influenced from the flashlight in 
welding and the external light, and can be carried out 
even immediately after the welding. This method is 
most preferable applied to the inspection of the welding 
members with small size and in the process of continuous 
production . 

4. Brief description of the drawings 

Figure 1 is a drawing which explains an example of 
a traditional method for inspection of the welding 
members . 

-7- 
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Figure 2 is a block diagram of the inspection 
circut of Figure 1. 

Figure 3 is a drawing which explains an embodiment 
of the method of the welding members according to the 
present invention. 

Figure 4 is a block diagram of the inspectin circut 
of Figure 3 . 

Figure 5 is an enlarged drawing of the important 
part of an embodiment which shows a priciple of the 
inspecting method according to the present invention. 

Figure 6 is another enlarged drawing of the 
important part of another embodiment which shows another 
priciple of the inspecting method according to the 
present invention. 

Description of the reference number 
12a, 12b, 14a, 14b light guide 
15a, 15b photo detector 
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